Humans and wildlife are exposed to an ever-increasing array of man-made chemicals that are now measured in every habitat on our planet from the Earth's highest mountain peaks to sediments in the deep ocean (e.g., Farrington and Takada, 2014; Quiroz et al., 2009; Veron et al., 1987; Villa et al., 2006) . In addition to the expanding variety of synthetic chemistries in use, there are many substances that are components of the Earth that may through human activities concentrate at highlevels or be released into the environment in forms that enhance their bioavailability, exposure, and toxicity potential. Thus, environmental chemical pollution is widespread with a diversity of chemicals and sources including, but not limited to: metals (e.g., mercury, arsenic, cadmium, lead) that are natural but can be released, transformed (e.g., methylated), and concentrated above background levels with mining and other activities; petroleum hydrocarbons like polycyclic aromatic hydrocarbons (PAHs) that are formed from petrogenic and pyrogenic processes both natural and anthropogenic; dioxins and furans that are toxic byproducts of a variety of industrial operations; synthetic organohalogens such as polychlorinated biphenyls (PCBs), brominated and fluorinated flame retardants, and organochlorine pesticides (e.g., dichlorodiphenyltrichloroethane [DDT]); polymers and their additives(e.g., bisphenol A [BPA], phthalates); and numerous other chemicals that, among other uses, function as industrial feedstocks, pesticides, pharmaceuticals, and nanoparticles. Depending on their structural features, biological disposition, and bioactivity potential, these chemicals may be highly persistent in the environment, bioaccumulate or biomagnify in species and food webs, and elicit toxicity and maladaptive behaviors in some cases at low exposure levels depending on the target (e.g., endocrine system) and chemical (e.g., 2,3,7,8-tetrachlorodibenzo-p-dioxin And yet, there are tens of thousands of chemical compounds being used today in human activities around the world, and it remains the case that little is known about the toxicity potential of most environmental chemicals for most species and life stages (Dix et al., 2007, Grandjean and Landrigan, 2006) . Even as scientists continue working to address knowledge gaps in the environmental behavior and biological effects of chemical contaminants, it is likely that future research in the toxicological sciences will require greater integration across biological and computational disciplines to incorporate foundational principles and methodologies from environmental physiology, ecology, evolutionary biology, and bioinformatics as the dynamics of chemical pollution transport, degradation, bioaccumulation, pharmacokinetics, and toxicity are reshaped under the shifting environmental conditions associated with a changing global climate.
There is now scientific consensus that the anthropogenic production of non-water vapor greenhouse gases including CO 2 and CH 4 is altering the Earth's global climate system. Globally averaged land and ocean sur-face temperatures have increased by 0.85°C between the years 1880 to 2012, and the top 75 m of the Earth's oceans warmed at a rate of 0.11°C per decade between 1971 and 2010 (IPCC, 2014a . Accompanying theseincreasing temperatures are changes in precipitation patterns, ocean surface salinity, ocean pH, the seasonal timing of key events such as spring snowmelt, and the extent of both land and sea ice (IPCC, 2014a,b) . These environmental changes are expected to influence the distribution and toxicity of environmental chemicals that may trigger and worsen declines in some species and population health (Hooper et al., 2013; Moe et al., 2013; Noyes et al., 2009) . Organisms subjected to altered environmental conditions associated with climate change may experience enhanced toxicity from chemical pollutant exposures or an impaired ability to recover or acclimate to exposures, while chemical pollutant exposures themselves may make some organisms less able to cope developmentally, physiologically or behaviorally with the environmental disturbances linked to climate change (e.g., changes in mean environmental conditions; more frequent extreme conditions). There is therefore now an important need for research aimed at understanding several aspects of how global climate change will impact the distribution and toxicity of environmental chemical contaminants (e.g., Hooper et al., 2013; Noyes et al., 2009 ).
This Special Column of contributed papers on "Ecotoxicology in a Changing Global Climate" addresses topical research areas concerning the toxicology of chemical pollutants in the face of climate change. The contributed articles in this Special Column are intended to advance our current understanding of how environmental conditions linked to climate change (e.g., temperature variations, food availability, habitat salinity, ocean acidification, species migrations, disease transmissions, storm events, etc.) may affect the toxicity of chemical pollution from the molecular to ecosystem levels, and describe the current status of what is known about how chemical exposures may reduce wildlife resilience to a rapidly changing climate.
The first article titled "A review of ecological impacts of global climate change on persistent organic pollutant and mercury pathways and exposures in arctic marine ecosystems" by McKinney and coworkers (2015) reviews evidence to date that ecological changes in trophic interactions in the Arctic ocean driven by climate change are altering the dynamics of persistent organic pollutants (POPs) and mercury exposures in northern latitudes. In this article, McKinney et al. (2015) point to the need for future toxicological studies on Arctic marine organisms to incorporate ecological methodologies such as isotopic tracers or biomarkers that inform patterns of trophic interaction or habitat use, measures of body condition (e.g., lipid content), or other information about how the ecology of Arctic species is shifting under a changing global climate. The second article titled "Temperature effect on the sensitivity of the copepod Eucyclops serrulatus (Crustacea, Copepoda, Cyclopoida) to agricultural pollutants in the hyporheic zone" by Di Lorenzo et al. (2015) examines how toxicity of two agricultural chemical compounds singly and in mixture combination -total ammonia nitrogen (NH 3 + NH 4 + ) and the herbicide Imazamox -to juvenile and adult life stages of the cyclopoid copepod E. serrulatus was altered by co-exposure to elevated environmental temperatures. The empirical findings of Di Lorenzo and coworkers' (2015) study illustrate how the effects of ambient temperature on chemical toxicity can depend on several factors including organismal life stage and chemical exposure context (i.e., in mixture or alone). The third article titled "Impacts of climate change on the ecotoxicology of chemical contaminants in estuarine organisms" by DeLorenzo (2015) reviews what is currently known about the toxicity of chemical pollution for estuarine organisms, which are adapted to living in environments that fluctuate in temperature, salinity, pH, and dissolved oxygen conditions. DeLorenzo (2015) reveals how the toxicity of chemicals in estuaries depends on the environmental context of exposure and the class of the chemical contaminant, as well as the organism's life stage, prior environmental experience, and duration of pollution exposure. DeLorenzo (2015) then extends the lessons of these prior studies to point out how studying the interactive effects of several environmental stressors is critical to determining the impacts of climate change on pollutant toxicity in estuarine species. The fourth article by Ivanina and Sokolova (2015) titled "Interactive effects of metal pollution and ocean acidification on physiology of marine organisms" reviews the state of the field of how elevations in dissolved CO 2 -and so, ultimately, declining ocean pH -alters the impacts of trace metal toxicity in marine fish and invertebrates. Ivanina and Sokolova (2015) describe how elevated CO 2 has the potential to interact with trace metal exposure to alter key physiological functions including acid-base regulation, mitochondrial function, and protein synthesis. The fifth article by Noyes and Lema (2015) titled "Forecasting the impacts of chemical pollution and climate change interactions on the health of wildlife" outlines
Current Zoology
Vol . 61 No. 4 how climate change and chemical pollution is expected to have reciprocal patterns of interactions with climate change parameters intensifying the toxicity potential of some chemicals, and impairing the ability of some chemically-exposed organisms to respond physiologically and behaviorally to changing climate conditions. The sixth and final article titled "Evolutionary responses to climate change and contaminants: evidence and experimental approaches" by Kimberly and Salice (2015) explores the utility of inferential quantitative genetic approaches including common garden experiments, artificial selection, and the estimation of adaptive potential to assess the evolution of chemical toxicity resistance. Kimberly and Salice (2015) discuss the promise and limitations of each of these genetic approaches, and point to the need for integrative studies that use molecular and physiological methods to understand evolutionary responses and processes in the face of the combined effects of chemical pollution and climate change. Taken as a whole, these articles describe the state-ofthe-art of how the toxicity and endocrine-disrupting effects of chemical pollution will be affected by the environmental disturbances associated with global climate change. It is our aim and hope that this special column will become an essential compendium of articles for researchers studying climate-chemical interactions, and will provide critical insights for continuing efforts to understand and mitigate the potential for amplified susceptibilities and tipping points that may lead to the reduced resilience or accelerated decline of wildlife species and populations.
